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as to the classification of the orders of the hexapodous or winged 
insects : 
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f Diptera (genuina). 

\ Aphaniptera. 






y Pupipara. 

( Coleoptera (genuina). 
\ Strepsiptera. 

( I tomoptera. 
J Heteroptera. 








-j Pseudoneuroptera 


| Physapoda. 
[ Mallophaga. 

f Trichoptera. 
\ Planipennia. 

C Odonata. 
-1 Ephemerina. 




( Platyptera. 

( Cinura. 
■! Symphyla. 






( Collembola. 
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THE POWER OF SCENT IN THE TURKEY VULTURE. 



BY SAMUEL N. RHOADS. 

IN the Westminster Review of 7th month, 1847, occurs an 
article setting forth the valuable additions Philip Henry Gosse 
has made to scientific knowledge and the solution of some diffi- 
cult problems in natural history. The article in hand is a review 
of Gosse's " Birds of Jamaica," wherein, among other quotations, 
is given an extended one relating to the sense by which the 
vulture distinguishes its prey at great distances. A controversy 
on this subject, during the early part of our century, " set together 

1 We propose the name Euglossata for the highest insects, comprising those orders 
which, besides having the mouth-paits (either the first or second maxillae, cr both) 
modified so as to sip, suck or lap up liquid food, also have the body cylindrical, and 
the thorax more or less spherical and concentrated. 

2 This term is proposed for the Coleoptera alone. 

8 This term is proposed for the Hemiptera, in all of which, except the Mallophaga 
and Physapoda (Thiips), the mouth-parts are united to form a sucking beak, 

4 This term is proposed for the Thysanuran apterous Hexapods, which are perhaps 
nearly the morphological equivalents of either of the three other superorders. 
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by the ears " two opposing parties of naturalists, one side contend- 
ing that the sense of sight was solely employed in foraging, their 
opponents attributing to the sense of smell alone the necessary 
guidance on such occasions. The perusal of this interesting 
paper brought to mind two incidents somewhat parallel to those 
related by Gosse, which I observed during the past summer (1882) 
in New Jersey, one in particular being proof positive to my own 
mind that the olfactories of a turkey vulture (Calhartes aura) 
can alone serve its purpose in the discovery of food. 

The facts on which I base so decided an opinion may be worthy 
of presentation to the reader. 

Whilst digging sweet-potatoes I noticed a very luxurious growth 
of the vines covering a small mound in the field, and inquiry re- 
vealed the fact that a horse and cow had been buried there some 
years before. Just then nothing impressed me in that connection 
save the immensity of the potatoes which we found overlying 
these two graves, but in the afternoon, and during the following 
day, "buzzards" shadowed the farm by scores, seeming to obey 
from all quarters of the heavens a mysterious summons to con- 
vocation. 

I soon perceived the sweet-potato field was the " radiant point" 
of each speeding shadow. Buzzard after buzzard I traced as they 
appeared in various portions of the sky with half-folded wings, 
reminding me of mute, aerial hounds, " coming down the 
scent," their course, as swift, silent, and undeviating as an ar- 
row's. 'Twas a strangely interesting spectacle to behold them 
swoop within a few feet of the horse-hades, and rise again with 
slow, reluctant flaps, indicative of disappointment, then return 
to deliberately " beat " and " quarter " the ground, aerially speak- 
ing, with all the tact and persevering sagacity of their canine 
compeers ; in fact the performance was suggestive of a fox-hunt, 
in which reynard's place was represented by the dead bodies, 
" earthed " in this case, however, for other than reynard reasons. 

One of the vultures in particular showed an extreme faith in 
the guidance of its smelling powers by alighting without demur 
on the fence half a dozen paces from the centre of attraction, 
where, after some time of manifest uneasiness and uncouth pos- 
turing, it was joined by a few of its more dubious companions. 

This visitation of uncanny birds continued long after, though 
I never saw so many as at the first when the crop was plowed 
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out, this disturbance probably releasing for a time the pent-up 
odors. 

I could detect no taint in the atmosphere of the place even 
whilst working in the freshly-plowed ground, yet hundreds of 
buzzards assembled from far and near, and with unerring accuracy 
pointed out the place of burial with overshadowing wings. In 
consequence of these observations the theory that the vulture 
family are enabled to detect the existence of a dead body by 
scent, unassisted by any of the remaining senses, and this 
too at great distances, and when such carcass had laid deep under 
the ground for several years, was to me satisfactorily proven. 
Gosse, as I before stated, gives an instance confirmatory to the 
one just related, justly attributing to the same species of vulture 
this wondrous faculty of tracking its prey from afar. It was ob- 
served in Jamaica : 

"A poor German immigrant, who lived alone in a detached 
cottage in this town, rose from his bed after a few days' confine- 
ment by fever to purchase in the market some fresh meat for 
a little soup. Before he could prepare the several ingredients of 
herbs and roots, and put his meat in water for the preparation of 
his pottage, the paroxysm of his fever had returned, and he laid 
himself on his bed exhausted. Two days elapsed in this state of 
helplessness and inanimation, by which time the mass of meat 
and pot herbs had putrefied. The stench became very per- 
ceptible in the neighborhood, vulture after vulture as they sailed 
past were observed always to descend to the cottage of the Ger- 
man, and to sweep round as if they had tracked some putrid 
carcass, but failed to find exactly where it was." 

The same authority proceeds to prove furthermore that not 
only does the object of contention make use of its nose, but also 
of its eyes in the search for subsistence. I will give this quotation 
also : 

" Some few days succeeding this occurrence, after a night and 
morning of heavy rain, in which our streets had been inundated 
to the depth of a foot, and flood after flood had been sweeping to 
the river the drainage of the whole town, a piece of recent offal 
had been brought down from some of the yards where an animal 
had been slaughtered and lodged in the street. A vulture, beat- 
ing about in search of food, dashed in a slanting direction from a 
considerable height, and, just resting without closing his wings, 
snatched up the fresh piece of meat and carried it off. 

" Here was the sense of sight unassisted by that of smelling, 
for the meat was too recent to communicate any taint to the morn- 
ing air, and the vulture stooped to it from a very far distance." 
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That any animal with eyes, especially bird's eyes, should not 
use them in connection with its other senses is undeniable, yet to 
say that the vulture is gifted with a strength of vision extraordi- 
nary as its powers of smelling is very open to dispute. 

By analogy we may reason that as no member of the bird- 
world is preeminently blessed in more than one of its senses, as 
hawks, eagles, and owls by seeing, having wonderfully developed 
eyes, or the ducks, sandpipers, and curlews by feeling, having 
wonderfully sensitive and discriminating mandibles, why not then 
restrict the vulture, whose development of nostrils is enormous 
compared with that of its other organs of sense to smell. The 
conclusion of Gosse just given, i. e. that " the sense of sight" in 
finding "the piece of offal" was " unassisted by that of smelling" 
because " the meat was too recent to communicate any taint to 
the morning air, and the vulture stooped to it from a very far dis- 
tance" is too hasty, especially the part I have italicized. It looks 
as if he thought the " distance " would exclude the possibility of 
the bird having scented the flesh so far, and this, too, in the face 
of his previous argument that its unassisted power of scent was 
so wonderful at like distances. 

How do we know either that the offal was too fresh to taint the 
morning atmosphere ? Rather than this would it not be fairer to 
conclude, after such proof of the extreme sensitiveness of the 
vulturine olfactory, that the scent of newly-slaughtered flesh, 
however imperceptible to the human nose, is as easily detected by 
these accomplished scavengers as we men would discover our 
proximity to some offensive carcass ? 

That vultures seek and devour newly killed and even living 
animals is Well established, notwithstanding the experiments of 
Waterton on the turkey buzzards of Demerara, in which he not 
only noticed they never attacked the numerous reptiles in their 
easy reach, but " he even killed lizards and frogs and put them in 
their way, but they did not appear to notice them until they at- 
tained the putrid scent." 

Experiments with wild animals are unreliable methods of de- 
termining the value of hypotheses. To thus beg the question of 
nature is unnatural, and such methods of inquiry are mostly 
" given the lie." 'Tis too much like torture for a confession than 
an entreaty for the true responses of nature's oracle. Audubon 
overlooked this truth when the fact of some confined vultures not 
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noticing the presence of a covered basket of carrion placed among 
them, decided him forever against the ideas I have endeavored to 
prove in this paper. 

I find in the introduction to " A Manual of the Ornithology of 
the United States and Canada," by Thomas Nuttall, a short para- 
graph referring to this self-same experiment, and, as it echoes the 
sentiments of his friend Audubon, whose follower he was, with 
other naturalists of that day, I will finish by its quotation : 

" Comparing animals with each other we soon perceive that 
smell in general is much more acute among the quadrupeds than 
among the birds. Even, the pretended scent of the vulture is im- 
aginary as he does not perceive the tainted carrion on which he 
feeds through a wicker basket, though its odor is as potent as in 
the open air." 

:o: 

THE SIPHONOPHORES. 

BY J. WALTER FEWKES. 

( Continued from February number, 1882.) 
V. — The Diphyse. 

THERE remain of tubular Medusae yet to be mentioned a few 
genera closely related to Diphyes 1 which form a characteris- 
tic group called the Diphyse. 2 While all of these jellyfishes like 
Agalma and the majority of its relatives are furnished with a long 
tube like axis, none of them have at one end of this stem an air 
bladder for flotation in the water or upon its sarface. Most of the 
animals which we are now to consider have swimming-bells as 
means of self propulsion by which they move through the water 
with a velocity which is very great when compared with many of 
their float-bearing relatives. As a rule, however, the members of 
the division are smaller than the Physophorae, and the gelatinous 
substance of their swimming-bells is generally of a firmer con- 
sistency. The group may be said to include some of the most 
specialized forms of the Siphonophores. 

The Diphyse with the exception of at least one genus called 

1 For a popular account of the anatomy of Diphyes the reader is referred to the 
American Naturalist for February, 1882. 

2 The terms Physophondse and Diphyidae are family names and should give place 
to PhysophorEe and Diphya?, which may be applied to groups containing several 
families. 



